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TORQUE EQUALIZING DEVICE 
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poration of Illinois 
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9 Claims. (C. 92-7) 
My invention relates particularly to torque 

equalizing devices for governor controlled spring 
driven mechanisms such as are employed in 
Spring driven motion picture cameras. 
The general object of the invention resides in 

the provision of a novel and effective torque 
equalizing device which is particularly adapted 
for incorporation in a spring driven multiplying 
gear transmission train and particularly in a 
governor controlled transmission train of a mo 
tion picture camera, having in mind compact 

O 

ness, unitary structure and convenient incorpo 
ration in transmission trains of existing design 
without undue alteration. 
The invention will be better understood by 

reference to the accompanying drawings in 
which- - 

Figure is a side elevational view, partially 
in Section, of a motion picture camera embodying 
the torque equalizing device of my invention; 

Figure 2 is a partial sectional view substan 
tially on the line 2-2 of Figure 1. ' 

Figure 3 is an axial elevational view of the 
torque equalizing device with parts in section; 

Figure 4 is a partial section substantially on 
the line 4-4 of Figure 3; 

Figure 5 is a perspective view of the main parts 
of the torque equalizing device showing them in 
axially spaced relation; 

Figures 6 and 7 are partial views in elevation 
Similar to Figure 3 with parts omitted and with 
parts in Section and showing parts in different 
positions; and 

Figure 8 is a partial section substantially on 
the line 8-8 of Figure 3. 

Referring to the drawings, designates a mo 
tion picture camera casing within which is se 
cured a mechanism frame comprising frame 
plates 2 and . secured in spaced parallel rela 
tion. See Figures 1, 2 and 4. A spring motor, 
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of the spring motor for rotation therewith and 
meshes with a rotatable spur gear pinion 8. Aro 
tatable spur gear 9, coaxial with the pinion 8 
and connected to be driven therefrom by my 
torque equalizing device hereinafter described, 
meshes with a rotatable spur gear which 
meshes with a rotatable film takeup spindle spur 
gear 2. A rotatable spur gear 3 is secured in 
coaxial relation with the gear and meshes 
With a rotatable spur pinion 4 from which the 
mechanism of the camera, not shown, is driven. 
A rotatable governor shaft 5 is carried on the 

frame plate 2 and is driven from the pinion 6 
by means of a rotatable spiral gear 6 secured 
in coaxial relation with the pinion 6 and mesh 
ing with a spiral gear pinion a fixed on the 
governor shaft. The governor shaft drives an 
adjustable centrifugal speed governor, generally 
designated at 8, for effecting uniforn, operating 
speeds of the gear train and the mechanism 
driven thereby, and the governor is adjusted for 
different uniforin speeds from the exterior of the. 
camera, by Eneans of a calibrated dial 9 oper 
atively connected with the governor by means 
of a link 2. 
The gear pinion 8, which meshes with the pri 

mary drive gear and is driven thereby, is fixed 
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generally designated at 4, is disposed within the 
casing and includes a power spring 5 having the 
inner end thereof secured with a rotatable hub 8 
for driving the same, the spring being manually 
Wound from the exterior of the casing in a man 46 
ner unnecessary to be described. The hub 8 ex 
tends between the frame plates 2 and 3 and is 
rotatably mounted thereon in a usual manner. 
A multiplying gear transmission train driven 

by the Spring motor is disposed between the frame 
plates 2 and 3 and serves to drive the camera 
mechanism, not shown, from the motor and this 
transmission train consists as follows: Referring particularly to Figure 1, a primary 
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on a rotatable shaft 22 extending across between 
the frame plates 2 and 3 and rotatably mounted 
thereon by means of bearings 23 and 24, as shown 
in Figure 4. An axially bored circular disk 25 is 
secured, as designated at 26, with the shaft 22 
and with the gear pinion 8 for axial rotation 
therewith, and the major portion of the periphery 
of the disk provides an external radially facing 
surface of revolution 2 thereon. See Figures 4. 
to 8. 
The gear 9 is in the form of a ring gear having 

a stepped axial bore forming outer large bore 
portions 28 and a small bore portion 29 therebe 
tween and oppositely facing axially facing shoul 
diers 3 between said bore portions, and the Sur 
face 2 of the disk 25 is rotatively engaged in 
the small bore portion 29 of the ring gear for 
relative angular movement of the ring gear and 
disk, the ring gear being thus carried by the disk 
and the ring gear and disk being coaxially rotat 
able. The small bore portion 29 of the ring gear 
is provided with a recess 32 open at the bore 
thereof and at the shoulders 3, and the disk 
25 is provided with a radial projection 33 extend 
ing into the recess 32, the angular extent of the 
projection being less than that of the recess so 
that the ring gear and disk are relatively angu 

drive spur gear T is secured on the driving hub 65 larly movable. 
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Two resilient split rings 4 are disposed on op 

posite sides of the disk 25 and ring gear 9 and 
respectively within the large bore portions 28 of 
the ring gear in axial correspondence therewith 
and are axially engageable with the shoulders 3 
and correspondingly engageable with the axial 
faces 35 of the disk. The resilient rings 34 are 
radially flexible and their external radially facing 
surfaces 6 are disposed eccentrically of their 
internal radially facing surfaces 37 in such rela 
tion that they increase in radial thickness from 
their ends - toward the intermediate portions 
thereof to equalize their radial flexure angu 
larly thereabout. The rings 3 are provided with 
lugs 38 spaced angularly thereabout and pro 
jecting radially outward therefron and having 
their Outer ends equidistant from the internal 
asurfaces 3 and engageable with the surfaces 
of the large bore portions 28 of the ring gear 9 
to position the rings 34 with the internal sur 
faces 3 concentric with the ring gear 9 and 
disk 25, as best shown in Figure 3. 
Studs 39 provided with intermediate enlarged 

spacing portions 4, as best shown in Figure 8, 
are Spaced angularly about the resilient rings : 
4 and, extending across between these rings, 
have their ends engaged with press fits in aper 
tures 42 respectively through these rings, see also 
Figures 3 and 5, to secure these rings in axially 
Spaced relation and thus to axially position each 
ring in, the direction away from the correspond 
ing shoulder of the ring gear 9 and to axially 
position the ring gear with respect to the disk 

by reason of the rings 34 axially engaging 
the shoulders 3 and correspondingly engaging 
the axial faces. 35 of the disk. 

two of the studs 39 extend through the re 
cess 32 of the ring gear 9, as best shown in Fig 
lures 6 and 7, and are secured respectively with 
corresponding ends of the rings 34, and one of 
these studs engages a radial side 43 of the recess 
to angularly connect corresponding ends of these 
rings with the ring gear 9, and the other of 
these studs engages in a radial slot 44 through the 
radiai projection 3 of the disk 25 to angularly 
connect he other corresponding ends of the rings 

with the disk. The remainder of the studs 
9 extend through relatively large apertures 45 
through the small bore portion of the ring gear 

and serve merely to secure the ringa 34 in 
axially spaced relation. See particularly Fig 
are 8. 
And so connected with the disk 25 and the ring 

gear 8, the rings form a resilient driving con 
nection therebetween and these rings are radially 
flexible responsive to torque between the disk 
and ring gear. Accordingly, as the disk 25, which 
constitutes the driving member of the device, is 
rotated in the direction of the arrow in Figure 7, 
it drives the ring gear , which constitutes the 
driven member of the device, in the correspond 
ing direction through the rings ... Assurning 
that there is little or no torque between the disk 
25 and the ring gear 9, the rings 3 remain in 
their normal radially expanded coradition as 
shown in Figure 7. However, as the torque be 
tween the disk 2 and the ring gear increases, 
the rings 4 are radially flexed in the contracting 
direction responsive to this torque with conse 
quent contraction of the internal surfaces. 3, 
as shown in Figure 6. . 

Concentrically bored brake rings 46 are dis 
posed on opposite sides of the disk 2 and have 
their external radially facing surfaces 47 fric 
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of the rings 34, and shouldered and headed studs 
48, angularly spaced about the axis of the disk 
25 and press fitted into apertures 49 through the 
disk, engage the bores 5 of the brake rings and 
axially facing shoulders 52 of these bores and 
thus carry the brake rings for rotation with re 
spect to the disk, as best shown in Figures 3 
and 4. Stationary studs 53 and 5 are respec 
tively secured on the frame plates 2 and 3 and 
respectively engage radial slots 55 of the brake 
rings 6 to hold the same against rotation. 
As the resilient rings 34 are radially flexed in 

the contracting direction responsive to the torque 
between the driving disk 25 and the driven ring 
gear 9, as hereinbefore described, the internal 
surfaces 3 of the rings 34 are contracted into 
frictional engagement with the external sur 
faces 4 of the brake rings 46 with a pressure 
varying with the amount of said torque, thus 
equalizing the torque exerted by the ring gear 
9. Thus, while the energy of the power spring 
5 gradually diminishes as it unwinds in driving 
the gear transmission train and mechanism of 
the camera, the equalizing device equalizes the 
torque exerted by the ring gear 9, so that the 
speed governor 8 is not subject to variances in 
torque incident to diminishing energy of the 
power spring and is consequently more effective 
in maintaining a uniform speed of the camera 
mechanism. J 

While I have thus described my invention, I 
do not wish to be limited to the precise details 
described, as changes may be readily made with 
out departing from the spirit of my invention, but 
having thus described my invention, I claim as 
new and desire to secure by Letters Patent the 
following: 

1. In a device of the character described, the 
combination of coaxial rotatable driving and 

40 driven members, driving means operative be 
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tween said driving and driven members compris 
ing a resilient split, ring disposed in axial corre 
spondence and having its ends respectively con 
nected therewith and being radially flexible re 
Sponsive to torque therebetween, said ring in 
creasing in thickness from its ends toward the 
intermediate portion thereof, and a brake mem 
ber having a radially facing surface of revolu 
tion frictionally engageable by said ring respon 
sive to flexure thereof to equalize the torque ex 
erted by said driven member, 

2. In a device of the character described the 
combination of coaxia-rotatable driving and 
driven members one of which is provided with 
an axial bore, driving means operative between 
said driving and driven members comprising a 
resilient split ring disposed within said bore in 
axial correspondence and having its ends re 
Spectively connected with said driving and 
driven members and being radially flexible re 
Sponsive to torque therebetween, said ring in 
creasing a radia thickness from its ends to 
Ward the intermediate portion thereof and pro- . 
vided with lugs spaced angularly thereabout and 
projecting radially outward therefrom and hav 
ing their outer ends equidistant from the in 
ternai radially facing surface of the ring and 
engageable with the surface of said bore, and a 
stationary brake inenber having an external ra 

70 dially facing surface of revolution frictionally en 
gageable by said internal surface of said ring 
responsive to flexure of said ring to equalize the 
torque exerted by said driven member. 

3. In a device of the character described, the 
tionally engageable by the internal surfaces S. 75 combination of coaxial rotatable driving and 
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driven members a first of which is provided with 
an axial bore and the second of which is pro 
vided with an external radially facing surface 
of revolution rotatively engaged in said bore for 
relative angular movement of said members, 
driving means operative between said driving and 
driven members comprising a curved resilient 
member disposed in axial correspondence and 
connected at spaced points therealong respec 
tively therewith and being radially flexible re 
sponsive to torque therebetween, and a stationary 

O 

brake member having a radially facing surface 
of revolution engageable by said resilient mem 
ber responsive to flexure thereof to equalize the 
torque exerted by said driven member. 

4. In a device of the character described, the 
combination of coaxial rotatable driving and 
driven members a first of which is provided with 
an axial bore and the second of which is pro 
vided with an external radially facing surface of 
revolution rotatively engaged in said bore for 
relative angular movement of said raerbers, 
driving means operative between said driving 
and driven members conprising a, resieni, Spiit 
ring disposed within said bore in axis cease 
spondence and having its ends respectively con 
nected with said driving and digiven ine: Eicers and 
being radially flexible responsive to torque there 
between, a brake member having age 2:teral 
radially facing surface of revolution frictionally 
engageable by the internal radially facing Star. 
face of said ring responsive to flexure og 32id 
ring and carried by said Second aeier fox aro. 
tation with respect, hereto, and statio2Sisy ;22&33 
engaging said orake inenber 32 holdigig the 
Sane against rotation. 

5. In a device of the character describati, he 
combinatio of coaxial Ra'ashe criying said 
driven members & first of which is provided with 
a stepped 3xial boge forning large and gigiai 
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bore portions and az axially facing solade: 
therebetween and said Small bore cortion seizig 
provided with a recess open at the core hereof 
and at said shoulder and the Sacon c. willic: 
Elembers is provided with an exterial radialiy 
facing surface of revolution rotatively engaged 
in the ore of said Snai bore polio: £or aes 
tive angular movement of said Registers, 3.2 d 
provided with a radial projection extezat: rag is to 
Said recess, driving means operative ce:Weer. 33ic 
driving and driven menkers congrising & S. 
ient split ring disposed within 83ii. 23.g3 8.338 
portion in axial correspondence Y. g3 digiriyg 
and driven members and engageable agaizig, 23.8 
shoulder and provided at its ends with fig33 
tions extending into said recess agic: asg3ctively 
angularly engaging a YSR is site C3 Seidi fecess 
and said first mentio.22d projectig: to critis.giy 
connect the ends 0; $2it resilie: , Erasefiaiser See 
spectively with Said trivizag at drives gasessei's 
and said ring eing stially. Se: is fasgO2s:73 
to torque betweea Sa driving a 22; Egiyeg. E225Ac. 
bers, positioning means 3:ially gos::ia:Rigg &Sid 
ring in the direction away froza said siglicies, 
and a statiogasy brairie kinence: ayizag saga 32 
ternal radially facing surfaca of revolation fire 
tionaliy engageable by the islate:23. Ealicily aca 
ing surfsca of said iigag resgorgiye &g fie:32.33 23 
said ring & equalize the torte (e:Reg&2g by Sassi 
driver raegas. 

6. G. a zevice of tie chairacte: 33CXF9i, he 
combination of coaxis). Sotassie (isiváis ai. 
driver inefixers as first of which is 25.0%itat Yish 
a stepped axial core orating ias"ge 33 as S333 
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therebetween and said small bore portion being 
provided with a recess open at the bore thereof 
and at said shoulder and the second of which 
members is provided with an external radially 
facing surface of revolution rotatively engaged 
in the bore of said Sinal bore portion for rela 
tive angular movement of said members and pro 
vided with a radial projection extending into said 
recess, driving means operative between said 
driving and driven members comprising a resil 
ient split ring disposed within said large bore 
portion in axial correspondence with said driv 
ing and driven members and axially engageable 
against said shoulder &nd correspondingly en 
gageable with said second Inernoer agially there 
of and provided at its ends with projections ex 
tending into said recess and respectively gagu 
larly engaging 8, radial side of said recess and 
said first mentioned projection to drivingly con 
anect the ends of said ring respectively with Said 
driving and driven members, said ring being 
radially flexible responsive to torque between 8aid 
driving and driven members and increasing in 
radia thickness from its ends toward tie is atter 
an ediate portion hereof and provided with ags 
spaced angularly thereabout and projectigag re 
dially outward therefroxn and having inei citar 
ends equidistant from the internal aisley sac 
ing surface of the ring and eggageabie Titi fine 
& arace of said enlarged bore goire33, 72s; i32 
Ang means axially positioning Sais XI 
direction a yay froza said shot des, 32 c 3 SS3a 
tionary brake member having 3.K. eSi3333. 
dially facing surface of revolutio2. 3rici E. 
tgageable by said internal siege Of 
responsive to flexure of said rigg &O e3 
torque exerted by said driver Sex:33. 

. In 8, device of the character eSC333, Rae 
acogniisastion of coaxial rotatalie 5:iiixag 22d 
driver nenbers a first of which is provided Wit. 
3.32 axial bore therethroug &ndi e E:e:Ya?i 03. 
Which is provided with an exteria: 32,322:57 face 
lag surface of revolution rotative:y 322gaged 33. 
said bore for relative angular nove?; i.e., of Said 
Reneers, driving neans operative eitgees. 32d 
driving and driver inenbers con?e prising gi Syed 
resilient, rnerabers disposed on Ogg33i: Sides ()? 
said driving and drive: aeria's SE 333i: COXee 
spondence and each connected at 8:3Cecil gixts 
therealong therewith and said resiggi, 22325iisers 
being oppositely exially engagegie '783, both 
thereof and bei gag radially feizie resigo: Siye to 
torque thereihatwean, positioxing ga:2a2a: 23ially 
positioning said 'esilient reinbass agains, gegs 
ration, and stationary brake Enegakes inavirag ray 
dially facing surfaces of evolution Fes;8&tively 
engageagle by said resiliera, Raezahega 338g.02a3ive 
to flexure thereof to equalize ise totage G.Kested 
by said driver Raxinar 

8. In & device of the character cle&Czálesci, ke 
coloration of rotataile co3.32 ai divig33 &2d 
drives members 2, first of tyica is EGylded "Ey. 
an axial core herethrough 23d e 2002'? O2 
yhich is provided yii ga eges. Ali S.62iy &0- 
ing airface of Revotion gotgatively exagge (a 
said bore for relative angles Yaoye,Sega (; 33.3 
Saezaars, drying Saes, as operativa 3&S3&SE 3&c. 
cirivia; and driven meznbei's scoring Riggag £esiA.22.É. 
2plit, rags disposed on opposite sieg to gé's five 
Stag and driyesa agaeniers in agiai correg2(3Ageance 
grad each havigag its ends respectively 202A, ected 
& erewith and said rings eig ogg C3ay Sally 
eggageake with oth there 3 (25 Ad zelsag gagglly 

bore portions and an axially fagig g32Gusie 3 flexible responsive &o torque aerest Yaen, guidis 

  



4. 
extending across between said rings and through 
openings through one of said driving and driven 
members and secured with Said rings to maine 
tain the same in axially spaced relation and 
stationary brake members having radially facing 
surfaces of revolution respectively engageable by 
said resilent members responsive to flexure 
thereof to equalize the torque exerted by said 
driven member. 

9. In a device of the character described, the 
combination of rotatable coaxial driving and 
driven members a first of which is provided with 
a stepped axial bore forming outer large bore 
portions and a small bore portion therebetween 
and oppositely facing axial shoulders between 
said bore portions and said small bore portion 
being provided with a recess open at the bore 
thereof and at said shoulders and the second of 
which members is provided with an external 
radially facing surface of revolution rotatively 
engaged in said small bore portion for relative 
angular movement of said members and provided 
with a radial projection extending into said re 
cess, driving means operative between said driv 
ing and driven members comprising resilient split 
rings disposed on opposite, sides of said driving 
and driven members and respectively within said 
large bore portions in axial correspondence with 
said driving and driven members and oppositely 
axially engageable with said shoulders and cor- 0 
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respondingly engageable with said second mem 
ber and studs extending across between said rings 
and through said recess and secured respectively . 
with corresponding ends of said rings and respec 
tively angularly engaging a radial side of said 
recess and said projection to drivingly connect 
the ends of said rings respectively with said driv 
ing and driven members, said rings being radially 
flexible responsive to torque between said driv 
ing and driven members and increasing in radial 
thickness from their ends toward the interme 
diate portions thereof and provided with lugs 
spaced angularly thereabout and projecting ra 
dially outwardly therefrom and having their 
outer ends equidistant from the internal radially 
facing surfaces of the rings and engageable with 
the surfaces of said large bore portions, concen 
trically bored brake rings disposed on opposite 
sides of said second member and having their 
external radially facing surfaces frictionally en 
gageable by said internal surfaces of said resil 
ent rings responsive to flexure of said resilient 
rings, mounting means on said second member 
and engaging the bores of said brake rings and 
carrying the same for rotation with respect 
thereto, and stationary members connected with 
said brake rings and holding the same against 
rotation. 

ALBER. S. BOWL, 

  


